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BASIC-ABSTRACT: 

The method involves introducing mercury containing exhaust gas and sulphurous 
acid gas to absorption tower (12) of a single tower type Desulphurising 
apparatus (10). The above gases are subjected to desulphurisation using an 
absorption solution circulated in the tower. Subsequently, dust removal is 
carried out by introducing desulfurised exhaust gas to a wet electricity dust 
catcher. A mercury removal agent is added to all process liquids such as 
cyclic water of cooling tower (60) circulating liquid and absorption solution 
of absorption tower, feed water of wet electricity dust catcher, water 
circulated in main body of dust catcher and its inlet. 

USE - For processing large scale exhaust. 

ADVANTAGE - Suits for treating exhaust gas of ultra-low concentration of 10 mu 
g/Nm3 or less. Removes metal mercury vapour, efficiently. 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In the offgas treatment approach which introduces desulfurization exhaust gas into a wet 
electrostatic precipitator, is contacted in water, and carries out dust removal processing after 
introducing the exhaust gas containing metal mercury vapour and a sulfur dioxide into the absorption 
tower of a type desulfurizing plant 1 column, making the circulation liquid of a lean solution contact 
and carrying out desulfurization processing The offgas treatment approach characterized by the thing 
of the circulation liquid of an absorption tower, the lean solution of an absorption tower, the feedwater 
of a wet electrostatic precipitator, circulating water of a wet electrostatic precipitator, the water within 
the body of a wet electrostatic precipitator, and the exhaust gas of a wet electrostatic precipitator inlet 
port for which a mercury remover is added to either at. least. 

[Claim 2] The offgas treatment approach characterized by contacting the dust removal exhaust gas 
from a wet electrostatic precipitator to the fixed bed of a mercury remover, the moving bed, or the fluid 
bed in the offgas treatment approach which introduces desulfurization exhaust gas into a wet 
electrostatic precipitator, is contacted in water, and carries out dust removal processing after 
introducing the exhaust gas containing metal mercury vapour and a sulfur dioxide into the absorption 
tower of a type desulfurizing plant 1 column, making the circulation liquid of a lean solution contact 
and carrying out desulfurization processing. 

[Claim 3] The offgas treatment approach of contacting the dust removal exhaust gas from a wet 
electrostatic precipitator to the fixed bed of a mercury remover, the moving bed, or the fluid bed 
further in the offgas treatment approach according to claim 1. 

[Claim 4] Introduce the exhaust gas containing metal mercury vapour and a sulfur dioxide into the 
cooling tower of a type desulfurizing plant 2 columns, cooling water is made to- contact, and dust 
removing and cooling of are done. Subsequently In the offgas treatment approach which introduces 
desulfurization exhaust gas into a wet electrostatic precipitator, is contacted in water, and carries out 
dust removal processing after introducing into the absorption tower of a type desulfurizing plant 2 
columns, making the circulation liquid of a lean solution contact and carrying out desulfurization 
processing Circulating water of a cooling tower, the cooling water of a cooling tower, the circulation 
liquid of an absorption tower, the lean solution of an absorption tower, The offgas treatment approach 
characterized by the thing of the feedwater of a wet electrostatic precipitator, circulating water of a wet 
electrostatic precipitator, the water within the body of a wet electrostatic precipitator, and the exhaust 
gas of a wet electrostatic precipitator inlet port for which a mercury remover is added to either at least. 
[Claim 5] Introduce the exhaust gas containing metal mercury vapour and a sulfur dioxide into the 
cooling tower of a type desulfurizing plant 2 columns, cooling water is made to contact, and dust 
removing and cooling of are done. Subsequently In the offgas treatment approach which introduces 
desulfurization exhaust gas into a wet electrostatic precipitator, is contacted in water,~and carries out 
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dust removal processing after introducing into the absorption tower of a type desulfurizing plant 2 
columns, making the circulation liquid of a lean solution contact and carrying out desulfurization 
processing The offgas treatment approach characterized by contacting the dust removal exhaust gas 
from a wet electrostatic precipitator to the fixed bed of a mercury remover, the moving bed, or the fluid 
bed. 

[Claim 6] The offgas treatment approach of contacting the dust removal exhaust gas from a wet 
electrostatic precipitator to the fixed bed of a mercury remover, the moving bed, or the fluid bed 
further in the offgas treatment approach according to claim 4. 

[Claim 7] The offgas treatment approach according to claim 1 to 6 which uses one kind or the thing 
combined two or more kinds of the thing which made sodium hypochlorite, a copper chloride, a 
manganese chloride, ferric chloride, a chelating agent, a hydrogen peroxide, activated carbon, sulfur, 
an alumina, a silica, aluminum silicate, activated carbon, or aluminum silicate install either sulfur 
iodine, ferric chloride, a chelating agent and an amalgam formation metal, an iron sulfide, a plumbous 
sulfide, a calcium chloride, and coal ash as a mercury remover to add. 

[Claim 8] The offgas treatment approach given in either of claims 2, 3, 5, and 6 which use one kind or 
the thing combined two or more kinds of the thing which made activated carbon, activity corks, an 
alumina, a silica, aluminum silicate, activated carbon, or aluminum silicate install either sulfur iodine, 
ferric chloride, a chelating agent and an amalgam formation metal, metal copper content powder 
activated carbon, a plumbous sulfide, and an iron pyrite as a mercury remover in which the fixed bed, 
the moving bed, or the fluid bed is made to form. 

[Claim 9] it has the absorption tower which introduces the exhaust gas containing metal mercury 
vapour and a sulfur dioxide, is contacted in the circulation liquid of a lean solution, and carries out 
desulfurization processing -- with a type desulfurizing plant 1 column In offgas treatment equipment 
equipped with this wet electrostatic precipitator that introduces the desulfurization exhaust gas from a 
type desulfurizing plant 1 column, is contacted in water, and carries out dust removal processing 
Offgas treatment equipment characterized by the thing of the circulation liquid tube of an absorption 
tower, the body of an absorption tower, the supply water pipe of a wet electrostatic precipitator, the 
circulating water pipe of a wet electrostatic precipitator, the body of a wet electrostatic precipitator, 
and the exhaust gas duct of a wet electrostatic precipitator inlet port for which the mercury remover 
addition means was connected to either at least. 

[Claim 10] The offgas-treatment equipment characterized by to prepare the mercury remover layer 
which becomes the exhaust-gas duct of the lower stream of a river of a wet electrostatic precipitator 
from the fixed bed, the moving bed, or the fluid bed of a mercury remover in the offgas-treatment 
equipment which has the absorption tower which introduces the exhaust gas containing metal mercury 
vapour and a sulfur dioxide, contacts in lime-slurry circulation liquid, and carries out desulfurization 
processing, and which was equipped with a type desulfurizing plant and this wet electrostatic 
precipitator that introduces the desulfurization exhaust gas from a type desulfurizing plant 1 column, 
contacts in water and carry out dust removal processing 1 column 

[Claim 11] Offgas treatment equipment which prepared further the mercury remover layer which 
becomes the exhaust gas duct of the lower stream of a river of a wet electrostatic precipitator from the 
fixed bed, the moving bed, or the fluid bed of a mercury remover in the mercury stripper in exhaust gas 
according to claim 9. 

[Claim 12] introduce the exhaust gas containing metal mercury vapour and a sulfur dioxide, water is 
made to contact, and it has dust removing, the cooling tower to cool, and the absorption tower which 
introduces the cooled exhaust gas, is contacted in the circulation liquid of a lean solution, and carries 
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out desulfurization processing - with a type desulfurizing plant 2 columns In offgas treatment 
equipment equipped with this wet electrostatic precipitator that introduces the desulfurization exhaust 
gas from a type desulfurizing plant 2 columns, is contacted in water, and carries out dust removal 
processing The circulating water pipe of a cooling tower, the body of a cooling tower, the circulation 
liquid tube of an absorption tower, the body of an absorption tower, Offgas treatment equipment 
characterized by the thing of the supply water pipe of a wet electrostatic precipitator, the circulating 
water pipe of a wet electrostatic precipitator, the body of a wet electrostatic precipitator, and the 
exhaust gas duct of a wet electrostatic precipitator inlet port for which the mercury remover addition 
means was connected to either at least. 

[Claim 13] introduce the exhaust gas containing metal mercury vapour and a sulfur dioxide, water is 
made to contact, and it has dust removing, the cooling tower to cool, and the absorption tower which 
introduces the cooled exhaust gas, is contacted in the circulation liquid of a lean solution, and carries 
out desulfurization processing -- with a type desulfurizing plant 2 columns In offgas treatment 
equipment equipped with this wet electrostatic precipitator that introduces the desulfurization exhaust 
gas from a type desulfurizing plant 2 columns, is contacted in water, and carries put dust removal 
processing Offgas treatment equipment characterized by preparing the mercury remover layer which 
becomes the exhaust gas duct of the lower stream of a river of a wet electrostatic precipitator from the 
fixed bed, the moving bed, or the fluid bed of a mercury remover. 

[Claim 14] Offgas treatment equipment which prepared further the mercury remover layer which 
becomes the exhaust gas duct of the lower stream of a river of a wet electrostatic precipitator from the 
fixed bed, the moving bed, or the fluid bed of a mercury remover in offgas treatment equipment 
according to claim 12; 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention] For this invention, the art and equipment, especially mercury concentration of 
the exhaust gas containing the mercury which uses metal mercury vapour as a principal component are 
lOmicrog / Nm3. It is related with the art and equipment of exhaust gas with the exhaust gas of super- 
low concentration of the following order from the source of discharge where the amount of exhaust gas 
is huge. 
[0002] 

[Description of the Prior Art] Conventionally, the approach of blowing activated carbon powder into a 
wet smoke scrubbing processor and exhaust gas, and collecting with a bag filter as the removal 
approach of the mercury contained in the exhaust gas of a refuse disposal place, etc. is already put in 
practical use. However, since 90% order serves as a gestalt of a mercury chloride and is easily 
absorbed by water, the mercury in the exhaust gas of a refuse disposal place is removable with wet 
smoke scrubbing. Since metal-like mercury vapour is hardly absorbed by water compared with this, 
with the wet smoke scrubbing processing technique used by smoke-eliminating processing of a refuse 
disposal place, it is easily unremovable. 

[0003] Slaked lime is sprayed into the exhaust gas of a municipal-solid-waste incineration plant, 
activated carbon is sprayed with slaked lime into the exhaust gas in the upstream of a bag filter in the 
offgas treatment approach of carrying out filter dust collection with a bag filter, and removing harmful 
matter with content soot dust, and while slaked lime neutralizes a sour gas, the offgas treatment 
approach which adsorbs mercury, dioxin, etc. with activated carbon and carries out dust collection 
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removal of these with a bag filter is indicated by JP,7-204432,A. 

[0004] Moreover, the removal method of the mercury in the exhaust gas which carries out adsorption 
treatment of the mercury is indicated by by passing the exhaust gas which accompanies the mercury of 
the shape of the shape of a gas, and Myst to the packed bed of the absorbent which becomes JP,7- 
308542,A from the thing which made the mixture of a lead mineral concentrate or the plumbous 
sulfide (PbS) compounded artificially, and a pyrites, such as an iron pyrite (FeS2) produced naturally, 
or the compound iron sulfide support on porous matter support. 
[0005] 

[Problem(s) to be Solved by the Invention] By the conventional approach which blows activated 
carbon, although mercury is removed in the activated carbon powder layer by which precoat was 
carried out to the bag filter, since a precoat layer is not formed of the entrainment of activated carbon 
when collecting dust with an electrostatic precipitator, the mercury removal effectiveness is not 
acquired, furthermore, the mercury concentration in the exhaust gas of a refuse disposal place -- 100- 
500microg / Nm3 it is -- it can set to this invention - as - mercury concentration - lOmicrog / Nm3 It 
differs in the object with the exhaust gas of super-low concentration of the following order. In addition, 
it also sets to the removal method of the mercury in exhaust gas given [ said ] in JP,7-308542,A, and is 
3 the mercury concentration of 1 .Omg/Nrn. It is aimed at high-concentration exhaust gas (refer to the 
example of an official report). 

[0006] For this invention, the mercury concentration by which it was made in view of above- 
mentioned many points, and the purpose of this invention is discharged so much from the source of 
discharge is lOmicrog / Nm3. It is in offering the offgas treatment approach and equipment from which 
the mercury, especially metal mercury vapour in the exhaust gas of the super-low concentration of the 
following order are removed. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the offgas treatment 
approach of this invention In the offgas treatment approach which introduces desulfurization exhaust 
gas into a wet electrostatic precipitator, is contacted in water, and carries out dust removal processing 
after introducing the exhaust gas containing metal mercury vapour and a sulfur dioxide into the 
absorption tower of a type desulfurizing plant 1 column, making the circulation liquid of a lean 
solution contact and carrying out desulfurization processing Even if there are little the circulation 
liquid of an absorption tower, the lean solution of an absorption tower, a feedwater of a wet 
electrostatic precipitator, circulating water of a wet electrostatic precipitator, water within the body of a 
wet electrostatic precipitator, and exhaust gas of a wet electrostatic precipitator inlet port, it constitutes 
so that a mercury remover may be added to either (refer to drawing 1 and drawing 2 ). As a lean 
solution, a calcium-carbonate slurry, a slaked-lime slurry, a calcined-lime slurry, a magnesium- 
hydroxide solution, a caustic-alkali-of-sodium solution, ammonia liquor, a calcium-carbonate solution, 
a slaked-lime solution, a calcined-lime solution, etc. are used. 

[0008] Moreover, after the offgas-treatment approach of this invention introduces the exhaust gas 
containing metal mercury vapour and a sulfur dioxide into the absorption tower of a type desulfurizing 
plant 1 column, and it contacts it in lime-slurry circulation liquid and it carries out desulfurization 
processing, it is characterized by to contact the dust removal exhaust gas from a wet electrostatic 
precipitator to the fixed bed of a mercury remover, the moving bed, or the fluid bed in the offgas- 
treatment approach which introduces desulfurization exhaust gas into a wet electrostatic precipitator, is 
contacted in water, and carries out dust removal processing (refer to drawing 1 ). 
[0009] Moreover, after the offgas treatment approach of this invention introducing the exhaust gas 
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containing metal mercury vapour and a sulfur dioxide into the absorption tower of a type desulfurizing 
plant 1 column, making the circulation liquid of a lean solution contact and carrying out 
desulfurization processing, In the offgas treatment approach which introduces desulfurization exhaust . 
gas into a wet electrostatic precipitator, is contacted in water, and carries out dust removal processing 
The circulation liquid of an absorption tower, the lean solution of an absorption tower, the feedwater of 
a wet electrostatic precipitator, circulating water of a wet electrostatic precipitator, A mercury remover 
is added to either at least, and it is further characterized by the thing of the water within the body of a 
wet electrostatic precipitator, and the exhaust gas of a wet electrostatic precipitator inlet port for which 
the dust removal exhaust gas from a wet electrostatic precipitator is contacted to the fixed bed of a 
mercury remover, the moving bed, or the fluid bed (refer to drawing 1 and drawing 2 ). 
[0010] The offgas treatment approach of this invention introduces the exhaust gas containing metal 
mercury vapour and a sulfur dioxide into the cooling tower of a type desulfurizing plant 2 columns, is 
contacted to cooling water, and dust removing and cooling of it are done. Moreover, subsequently In 
the offgas treatment approach which introduces desulfurization exhaust gas into a wet electrostatic 
precipitator, is contacted in water, and carries out dust removal processing after introducing into the 
absorption tower of a type desulfurizing plant 2 columns, making the circulation liquid of a lean 
solution contact and carrying out desulfurization processing Circulating water of a cooling tower, the 
cooling water of a cooling tower, the circulation liquid of an absorption tower, the lean solution of an 
absorption tower, It is characterized by the thing of the feedwater of a wet electrostatic precipitator, 
circulating water of a wet electrostatic precipitator, the water within the body of a wet electrostatic 
precipitator, and the exhaust gas of a wet electrostatic precipitator inlet port for which a mercury 
remover is added to either at least (refer to drawing 3 and drawing 2 ). 

[001 1] The offgas treatment approach of this invention introduces the exhaust gas containing metal 
mercury vapour and a sulfur dioxide into the cooling tower of a type desulfurizing plant 2 columns, is 
contacted to cooling water, and dust removing and cooling of it are done. Moreover, subsequently In 
the offgas treatment approach which introduces desulfurization exhaust gas into a wet electrostatic 
precipitator, is contacted in water, and carries out dust removal processing after introducing into the 
absorption tower of a type desulfurizing plant 2 columns, making the circulation liquid of a lean 
solution contact and carrying out desulfurization processing It is characterized by contacting the dust 
removal exhaust gas from a wet electrostatic precipitator to the fixed bed of a mercury remover, the 
moving bed, or the fluid bed (refer to drawing 3 ). 

[0012] The offgas treatment approach of this invention introduces the exhaust gas containing metal 
mercury vapour and a sulfur dioxide into the cooling tower of a type desulfurizing plant 2 columns, is 
contacted to cooling water, and dust removing and cooling of it are done. Furthermore, subsequently In 
the offgas treatment approach which introduces desulfurization exhaust gas into a wet electrostatic 
precipitator, is contacted in water, and carries out dust removal processing after introducing into the 
absorption tower of a type desulfurizing plant 2 columns, making the circulation liquid of a lean 
solution contact and carrying out desulfurization processing Circulating water of a cooling tower, the 
cooling water of a cooling tower, the circulation liquid of an absorption tower, the lean solution of an 
absorption tower, The feedwater of a wet electrostatic precipitator, circulating water of a wet 
electrostatic precipitator, the water within the body of a wet electrostatic precipitator, And a mercury 
remover is added to either at least, and it is further characterized by the thing of the exhaust gas of a 
wet electrostatic precipitator inlet port for which the dust removal exhaust gas from a wet electrostatic 
precipitator is contacted to the fixed bed of a mercury remover, the moving bed, or the fluid bed (refer 
to drawing 3 ). . . ^ , 
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[0013] In these offgas treatment approaches, one kind or the thing combined two or more kinds of the 
thing which made sodium hypochlorite, a copper chloride, a manganese chloride, ferric chloride, a 
chelating agent, a hydrogen peroxide, activated carbon, sulfur, an alumina, a silica, aluminum silicate, 
activated carbon, or aluminum silicate install either sulfur iodine, ferric chloride, a chelating agent and 
an amalgam formation metal, an iron sulfide, a plumbous sulfide, a calcium chloride, and coal ash is 
used as a mercury remover to add. In this case, a solid additive is made into the shape of powder, and 
is added in circulation liquid etc. as a water solution as the shape of a slurry with the shape of powder. 
In addition, when adding in exhaust gas, powder, an above-mentioned slurry, or an above-mentioned 
water solution is sprayed. 

[0014] Moreover, one kind or the thing combined two or more kinds of the thing which made activated 
carbon, activity corks, an alumina, a silica, aluminum silicate, activated carbon, or aluminum silicate 
install either sulfur iodine, ferric chloride, a chelating agent and an amalgam formation metal, metal 
copper content powder activated carbon, a plumbous sulfide, and an iron pyrite is used as a mercury 
remover in which the fixed bed, the moving bed, or the fluid bed is made to form, and dry type 
removal of the metal mercury vapour is carried out in front of a chimney stack. In the case of the fixed 
bed, it can install in two or more columns and juxtaposition, and it can also be constituted so that 
removal and heating playback may be repeated. Moreover, it is desirable to constitute so that removal 
and playback may be performed in parallel in the moving bed. As a chelating agent, liquid chelating 
agents, such as diethyl thio carbamic acid sodium (DDTC), etc. are used. Moreover, this liquid 
chelating agent and cupric chloride may be used together. Furthermore, the chelating resin which 
makes a dithio carbamate radical (=N-CS2 H) a chelate formation radical can be used. Although there 
are most polystyrene systems as a giant-molecule parent of a chelating agent, a phenol system, an 
epoxy system, a vinyl chloride system, etc. are used. The typical thing considered as a chelate 
formation radical to introduce A carboxylic-acid mold (-COOH), a polyamine mold (-CH2 CH2 NH-), 
An amino carboxylic-acid mold (-N2 (CH2 COOH)), a hydronalium KIS AMU mold (-CONHOH), An 
oxime mold (-C(NH2) NOH), beta-diketone mold (-COCH2 COCH3), They are a phosphoric-acid 
mold (-P02 (OH)), an amino phosphoric-acid mold (-NH-CH2-P02 (OH)), a dithiocarbamic acid 
mold (-NH-CSSH), a dithionic-acid mold (-CSSH), a thiol mold (-SH), and a thiourea mold (- 
NHC(NH2) S). That the thing using N, S, O, and P as an electronic supply atom is most, and 
practicality is whose one from points, such as a composite ease, endurance, and adsorption engine 
performance, is restricted. 

[0015] it has the absorption tower which the offgas treatment equipment of this invention introduces 
the exhaust gas containing metal mercury vapour and a sulfur dioxide, is contacted in the circulation 
liquid of a lean solution, and carries out desulfurization processing — with a type desulfurizing plant 1 
column In offgas treatment equipment equipped with this wet electrostatic precipitator that introduces 
the desulfurization exhaust gas from a type desulfurizing plant 1 column, is contacted in water, and 
carries out dust removal processing It is characterized by the thing of the circulation liquid tube of an 
absorption tower, the body of an absorption tower, the supply water pipe of a wet electrostatic 
precipitator, the circulating water pipe of a wet electrostatic precipitator, the body of a wet electrostatic 
precipitator, and the exhaust gas duct of a wet electrostatic precipitator inlet port for which the mercury 
remover addition means was connected to either at least (refer to drawing 1 and drawing 2 ). 
[0016] moreover, it has the absorption tower which the offgas treatment equipment of this invention 
introduces the exhaust gas containing metal mercury vapour and a sulfur dioxide, is contacted in the 
circulation liquid of a lean solution, and carries out desulfurization processing — with a type 
desulfurizing plant 1 column In offgas treatment equipment equipped with this wet electrostatic 
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precipitator that introduces the desulfurization exhaust gas from a type desulfurizing plant 1 column, is 
contacted in water, and carries out dust removal processing It is characterized by preparing the 
mercury remover layer which becomes the exhaust gas duct of the lower stream of a river of a wet 
electrostatic precipitator from the fixed bed, the moving bed, or the fluid bed of a mercury remover 
(refer to drawing 1 ). 

[001 7] moreover, it has the absorption tower which the offgas treatment equipment of this invention 
introduces the exhaust gas containing metal mercury vapour and a sulfur dioxide, is contacted in the 
circulation liquid of a lean solution, and carries out desulfurization processing -- with a type 
desulfurizing plant 1 column In offgas treatment equipment equipped with this wet electrostatic 
precipitator that introduces the desulfurization exhaust gas from a type desulfurizing plant 1 column, is 
contacted in water, and carries out dust removal processing The circulation liquid tube of an absorption 
tower, the body of an absorption tower, the supply water pipe of a wet electrostatic precipitator, the 
circulating water pipe of a wet electrostatic precipitator, Even if there are few bodies of a wet 
electrostatic precipitator and exhaust gas ducts of a wet electrostatic precipitator inlet port, a mercury 
remover addition means is connected to either. Furthermore, it is characterized by preparing the 
mercury remover layer which becomes the exhaust gas duct of the lower stream of a river of a wet 
electrostatic precipitator from the fixed bed, the moving bed, or the fluid bed of a mercury remover 
(refer to drawing 1 ). 

[0018] The offgas treatment equipment of this invention introduces the exhaust gas containing metal 
mercury vapour and a sulfur dioxide, and water is made to contact. Moreover, dust removing, the 
cooling tower to cool, and it has the absorption tower which introduces the cooled exhaust gas, is 
contacted in lime slurry circulation liquid, and carries out desulfurization processing - with a type 
desulfurizing plant 2 columns In offgas treatment equipment equipped with this wet electrostatic 
precipitator that introduces the desulfurization exhaust gas from a type desulfurizing plant 2 columns, 
is contacted in water, and carries out dust removal processing The circulating water pipe of a cooling 
tower, the body of a cooling tower, the circulation liquid tube of an absorption tower, the body of an 
absorption tower, It is characterized by the thing of the supply water pipe of a wet electrostatic 
precipitator, the circulating water pipe of a wet electrostatic precipitator, the body of a wet electrostatic 
precipitator, and the exhaust gas duct of a wet electrostatic precipitator inlet port for which the mercury 
remover addition means was connected to either at least ( drawing 3 , R> drawing 2 2 reference). 
[0019] The offgas treatment equipment of this invention introduces the exhaust gas containing metal 
mercury vapour and a sulfur dioxide, and water is made to contact. Moreover, dust removing, the 
cooling tower to cool, and it has the absorption tower which introduces the cooled exhaust gas, is 
contacted in the circulation liquid of a lean solution, and carries out desulfurization processing -- with 
a type desulfurizing plant 2 columns In offgas treatment equipment equipped with this wet electrostatic 
precipitator that introduces the desulfurization exhaust gas from a type desulfurizing plant 2 columns, 
is contacted in water, and carries out dust removal processing It is characterized by preparing the 
mercury remover layer which becomes the exhaust gas duct of the lower stream of a river of a wet 
electrostatic precipitator from the fixed bed, the moving bed, or the fluid bed of a mercury remover 
(refer to drawing 3 ). 

[0020] The offgas treatment equipment of this invention introduces the exhaust gas containing metal 
mercury vapour and a sulfur dioxide, and water is made to contact. Furthermore, dust removing, the 
cooling tower to cool, and it has the absorption tower which introduces the cooled exhaust gas, is 
contacted in the circulation liquid of a lean solution, and carries out desulfurization processing -- with 
a type desulfurizing plant 2 columns In offgas treatment equipment equipped with this wet electrostatic 
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precipitator that introduces the desulfurization exhaust gas from a type desulfurizing plant 2 columns, 
is contacted in water, and carries out dust removal processing The circulating water pipe of a cooling 
tower, the body of a cooling tower, the circulation liquid tube of an absorption tower, the body of an 
absorption tower, The supply water pipe of a wet electrostatic precipitator, the circulating water pipe of 
a wet electrostatic precipitator, the body of a wet electrostatic precipitator, And it is characterized by 
preparing the mercury remover layer of the exhaust gas duct of a wet electrostatic precipitator inlet 
port which becomes the exhaust gas duct of the lower stream of a river of a wet electrostatic 
precipitator from the fixed bed, the moving bed, or the fluid bed of a mercury remover further by 
connecting a mercury remover addition means to either at least (refer to drawing 3 ). 
[0021] 

[Embodiment of the Invention] Drawing 1 is offgas treatment equipment by the 1st gestalt of operation 
of this invention, and shows the case where it has a type desulfurizing plant 1 column. It sets to 
drawing 1 and metal mercury vapour concentration is 0.5-1 Omicrog / Nm3. The exhaust gas of super- 
low concentration is introduced into a gas gas heater (illustration abbreviation), and carries out the 
preheating of the air, and it is cooled, and subsequently, exhaust gas is introduced into the absorption 
tower 12 of the type desulfurizing plant 10 1 column, after dust removal processing is carried out with 
an electrostatic precipitator (illustration abbreviation). Exhaust gas contacts lime slurry circulation 
liquid in an absorption tower 12, and SOx is absorbed and removed. 14 is an absorbent recirculation 
pump and 16 is a circulation liquid tube. Thus, after wet dust removal processing is carried out, while 
introducing into the wet electrostatic precipitator 20 the exhaust gas by which desulfurization 
processing was carried out through a mist eliminator 18, being introduced into the gas gas heater 22, 
carrying out heat exchange to air and an indirect target and heating air beforehand, it is cooled and 
exhaust gas is discharged from a chimney stack 24. 26 is a fan. 

[0022] Drawing 2 shows the detail of the circumference of the wet electrostatic precipitator 20. New 
water is sprayed on the upper part of the body 34 of a dust collector through the supply water pipe 32 
by the distilled water pump 30 from a distilled water tank 28, and after being stored by the waste water 
tank 36, water collected on the lower part within the body 34 of a dust collector flows into the 
circulating water tank 38, and is sprayed on the upper part of the body 34 of a dust collector through a 
circulating water pipe 42 with a circulating water pump 40, and dust collection processing of it is 
carried out, exhaust gas and water contacting, the case where the caustic alkali of sodium or the 
caustic-alkali-of-sodium water solution for neutralization is supplied to the circulating water tank 38, 
blow water is extracted from a waste water tank 36, and the desulfurization cooling tower is prepared - 
- a desulfurization cooling tower - or it is sent to a waste water treatment equipment. 44 is an agitator 
and 46 is a strainer. 

[0023] The above shows the configuration of conventional offgas treatment equipment. In the above- 
mentioned configuration, even if there are few the circulation liquid tube 16 of an absorption tower 12, 
the body 13 of an absorption tower 12, the supply water pipe 32 of the wet electrostatic precipitator 20, 
circulating water pipes 42 of the wet electrostatic precipitator 20, bodies 34 of the wet electrostatic 
precipitator 20, and exhaust gas ducts 48 of a wet electrostatic precipitator inlet port, the mercury 
remover addition means 50 is connected to either, and the water solution of a mercury remover 
(additive), a slurry, or powder is added or sprayed. Drawing 1 and drawing 2 show as an example the 
case where a water solution or a slurry is supplied with the additive pump 54 from the additive tank 52. 
In addition, without restricting to the discharge side of a circulation liquid pump, even if it supplies an 
additive a suction side and in the body of equipment, it does not interfere. 

[0024] Moreover, the mercury remover layer 58 which becomes the exhaust gas duct 56 between the 
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gas gas heater 22 of the lower stream of a river of the wet electrostatic precipitator 20 and a chimney 
stack 24 from the fixed bed, the moving bed, or the fluid bed of a mercury remover is formed, and dry 
type removal of the metal mercury vapour is carried out in front of a chimney stack 24. Only the 
mercury remover layer 58 may be installed without combining this mercury remover layer 58 with the 
above-mentioned mercury remover addition means 50, or establishing a mercury remover addition 
means. 

[0025] Drawing 3 is offgas treatment equipment by the 2nd gestalt of operation of this invention, and 
shows the case where it has a type desulfurizing plant 2 column. It sets to drawing 3 and metal mercury 
vapour concentration is 0.5-1 Omicrog / Nm3. The exhaust gas of super-low concentration is introduced 
into a gas gas heater (illustration abbreviation), and carries out the preheating of the air, and it is 
cooled, and subsequently, exhaust gas is introduced into the cooling tower 60 of the type desulfurizing 
plant 1 1 2 column, after dust removal processing is carried out with an electrostatic precipitator 
(illustration abbreviation). Into a cooling tower 60, exhaust gas contacts circulating water and dust 
removing and cooling of it are done. The water with which 62 is a water extraction pump and a 
circulating water pump and 64 were extracted [ 62 ] for a circulating water pipe and 66 is sent to a 
waste water treatment equipment. The cooled exhaust gas is introduced into the absorption tower 12 of 
the type desulfurizing plant 1 1 2 columns through a mist eliminator 68. Other configurations and 
operations are the same as that of the case of drawing 1 and drawing 2 . 

[0026] In these configurations, even if there are few the circulating water pipe 64 of a cooling tower 
60, the body 61 of a cooling tower 60, the circulation liquid tube 16 of an absorption tower 12, the 
body 13 of an absorption tower 12, the supply water pipe 32 of the wet electrostatic precipitator 20, 
circulating water pipes 42 of the wet electrostatic precipitator 20, bodies 34 of the wet electrostatic 
precipitator 20, and exhaust gas ducts 48 of a wet electrostatic precipitator inlet port, the mercury 
remover addition means 50 is connected to either, and the water solution of a mercury remover 
(additive), a slurry, or powder is added or sprayed. The mercury remover layer 58, other 
configurations, and an operation are the same as that of the case of the 1st gestalt of operation. The 
rough order of magnitude of the controlled atmosphere in each facility in the equipment shown in 
drawing 3 and drawing 2 and an example of the cure against mercury removal are shown in Table 1. 
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[0027] 
Table 1] 



■s m * 






SOx 
ppm 


ppm 






$ 
ft 




800 


45 


150 
/40 


100 

/so 




IMPS 


/50 . 


45 


30-40 
722-5 


50 






50 


45 


22 ~5 
/5~2 


50 






<50 


45 


<5 


90 


^16^ «k 



[0028] 

[Example] Hereafter, the example and the example of a comparison of this invention are explained. 
Example 1 this example performs the mercury removal effectiveness verification test in the cooling 
tower of a type desulfurizing plant 2 column. A part of combustion gas containing metal mercury 
vapour was bypassed, it introduced from the lower part of 250mm of tower diameters, and an 
absorption tower testing device with a height of 5000mm, the water which contains sodium 
hypochlorite as a mercury remover from a location with a height [ of the absorption tower upper part ] 
of 3000mm was supplied, and the mercury removal effectiveness was investigated. In addition, in 
order to increase a vapor-liquid touch area in an absorption tower, it was filled up with the glass bead 
of lOmmphi to height of 2500mm. a test condition and the description of the gas in the inlet port and 
outlet of an absorption tower - a measurement result is shown in Table 2. 
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[0029] 
[Table 2] 









L/G 

mm 


2m s /min 
2 £/n* 
8 3^C 

NaCIO 0. 00 4 mol/1 


2 jn'/min 
2 4 /n ! 
8 1 'C 

7k 


A07?xfiLfi£ 


He 5.3tfg/m* 
SO: 740ppm 
NO 45ppm 
0t 6 % 
C0 2 12% 
H*0 9 % 


Hg 5.2tfg/iD' 
SOt 735ppm 
NO 43ppn 
0j 6 % 
C0t 12% 
H,0 9 % 




Hg 2.lMg/m 3 
SOt 720ppm 
NO 44ppm 
0t 6 % 
C0t 12% 
HtO 11% 


Hg 4.6Mg/ni a 
SOt 715ppm 
NO 41ppm 
Ot 6% 
COt 12% 
HtO 11% 




6 0 % 


1 2% 



[0030] The trial when not supplying a mercury remover was performed in example of comparison 1 
example 1 . a test condition and the description of the gas in the inlet port and outlet of an absorption 
tower - a measurement result is shown in Table 2. 

[0031] Example 2 this example performs the mercury removal effectiveness verification test in the 
absorption tower of a type desulfurizing plant 2 column. A part of exhaust gas containing metal 
mercury vapour was bypassed, it introduced from the lower part of 250mm of tower diameters, and an 
absorption tower testing device with a height of 5000mm, the slurry which added sulfur powder as a 
mercury remover to the water slurry which contains the limestone of a devulcanizing agent from a 
location with a height [ of the absorption tower upper part ] of 3000mm was supplied, and the mercury 
removal effectiveness was investigated. In addition, in order to increase a vapor-liquid touch area in an 
absorption tower, it was filled up with the glass bead of lOmmphi to height of 2500mm. a test 
condition and the description of the gas in the inlet port and outlet of an absorption tower — a 
measurement result is shown in Table 3. 
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[0032] 
fTable 31 






mm 


L/G 
fig 

^.m. mm 


2m , /miii 
16£/V 
5 3°C 
CaC0»-*X9U- 
t 5wt%, 

2wt% (X5 >J-) 


2m'/niin 
16 i/n s 
5 4V 
CaC0,-7X^.-5 ] ) - 
1 5wt%, 


««* 


Hg 4. Stfg/m 1 
SO, 730ppm 
NO 42ppn 
0, 6% 
CO, 12% 
H.O 11% 


Hg 4. 4/zg/m s 
SOt 720ppm 
NO 43ppo 
0t 6 % 
COt 12% 
HtO 11% 




Hg 2. 5/iE/n* 
SO: 4 lppm 
NO 41ppo 
Ot 6% 
CO, 12% 
HtO 13% 


Hg 3.9ue/m' 
SOt 40ppnt 
NO 42ppm 
Ot 6% 
CO, 12% 
H,0 13% 




4 4% 


1 1 % 



[0033] The trial when not supplying a mercury remover was performed in example of comparison 2 
example 2. a test condition and the description of the gas in the inlet port and outlet of an absorption 
tower « a measurement result is shown in Table 3. 

[0034] Example 3 this example performs the mercury removal effectiveness verification test in the 
absorption tower of a type desulforizing plant 2 column. A part of exhaust gas containing metal 
mercury vapour was bypassed, it introduced from the lower part of 250mm of tower diameters, and an 
absorption tower testing device with a height of 5000mm, the water which added the liquid chelating 
agent (diethyl thio carbamic acid sodium (DDTC)) as a mercury remover from the location with a 
height [ of the absorption tower upper part ] of 3000mm was supplied, and the mercury removal 
effectiveness was investigated. In addition, in order to increase a vapor-liquid touch area in an 
absorption tower, it was filled up with the glass bead of lOmmphi to height of 2500mm. a test 
condition and the description of the gas in the inlet port and outlet of an absorption tower - a 
measurement result is shown in Table 4. 
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[0035] 
[Table 41 








L/G 
&g 

l&±Sll 


2ra'/iDin 
2 f /V 

4 at; 

100mg/l 


2m'/niin 
2 £/»». 
4 7TJ 




Hg 4.0//g/m J 
SO? 48ppm 
NO 43ppm 
0, 6 % 

\j U 2 16/0 

-H.O 10% 


Hg 4. 2tfg/m 3 
S0« 46ppm 
NO 40ppm 
0* 6% 
CO* 12% 
H 2 0 10% 




Hg 1.5 /**/■» 
SO: 47ppm 
NO 43ppro 
0, 6 % 
CO, 12% 
H.O 11% 


Hg 3.6tfg/m' 
S0 2 47ppm 
NO 43ppm 
0. 6% 
CO* 12% 
H s 0 11% 




6 2% 


1 4% 



[0036] The trial when not supplying a mercury remover was performed in example of comparison 3 
example 3. a test condition and the description of the gas in the inlet port and outlet of an absorption 
tower - a measurement result is shown in Table 4. 

[0037] Examples 4 and 5 and 6 this example perform the mercury removal effectiveness verification 
test in a mercury remover packed bed. A part of gas after desulftirization processing of the exhaust gas 
containing metal mercury vapour was bypassed, it introduced into the mercury remover pellet packed 
bed, and the mercury removal effectiveness was investigated. Copper was chosen as an example of the 
metal which forms mercury and amalgam as a mercury remover, and the activated carbon honeycomb 
(example 4) which carried out distributed support of this, the alumina honeycomb (example 5) which 
installed sulfur, and the zeolite honeycomb (example 6) which installed the chelating agent (diethyl 
thio carbamic acid sodium (DDTC)) were used, a test condition and the description of the gas in the 
inlet port and outlet of a packed bed — a measurement result is shown in Table 5. 
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[0038] 
[Table 5] 





H»]4 


mm 5 


HWJ6 


at 
wm 

SV 


0. 5J»'/inin 
7 8*c 

SOjmOxlSOOnm 1 - 

aoooh-' 


0. 5m s /min 

8 it; 

50imOx3000niD 1 ' 
4.000h-' 


0. 5m'/[un 
7 1°C 

50mdxi20QinB 1 ' 
10,000b"' 




Hg Z.9/£g/m 5 
SO, 40ppm 
NO 35ppm 
0, 6% 
COz 11% 
H,0 10% 


Hg lluiht 
S0z 36ppro 
NO 30ppm 
0z 6% 
COz 12% 
HzO 10% 


Hg 3.4tfg/m' 
S0z 46ppn 
NO 40ppm 
0, 6% 
COz 12% 
H,0 10% 




Hg 0.8jxg/m' 
S0z 33ppjn 
NO 35ppm 
0z 6% 
CO, 11% 
HzO 11% 


Hg 0.8/ig/m a 
S0z 35ppm 
NO 30ppu 
0, 6% 
COz 12% 
HzO 11% 


Hg l.lME/m' 
SO, 47ppm 
NO 43ppa 
0. 6% 
CO, 12% 
H,0 11% 


7mm& 


7 2% 


7 0% 


6 8% 



[0039] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the following 
effectiveness is done so. 

(1) Although the wet smoke scrubbing processing technique, an activated carbon entrainment, a bag 
filter dust collection technique, etc. are conventionally put in practical use as the removal approach of 
the mercury (mainly mercury chloride) contained in the exhaust gas of an incinerator plant, although a 
mercury chloride is removable, with such a technique, metal mercury is unremovable. With the 
approach and equipment of this invention, metal mercury vapour is efficiently removable from exhaust 
gas. 

(2) Metal mercury vapour concentration is lOmicrog / Nm3. Metal mercury vapour is removable from 
the following exhaust gas of super-low concentration with a high elimination factor. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 1 1t is the flow sheet of the offgas treatment equipment by the 1st gestalt of operation of this 
invention. 
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[Drawing 21 It is the flow sheet which shows the detail of the circumference of the wet electrostatic 
precipitator in drawing 1 and drawing 3 . 

[Drawing 31 It is the flow sheet of the offgas treatment equipment by the 2nd gestalt of operation of 
this invention. 
[Description of Notations] 

10 It is Type Desulfurizing Plant 1 Column. 

11 It is Type Desulfurizing Plant 2 Column. 

12 Absorption Tower 

13 Absorption Tower Body 

14 Absorbent Recirculation Pump 
16 Circulation Liquid Tube 

1 8 68 Mist eliminator 

20 Wet Electrostatic Precipitator 

22 Gas Gas Heater 

24 Chimney Stack 

26 Fan 

28 Distilled Water Tank 
30 Distilled Water Pump 
32 Supply Water Pipe 
34 Body of Dust Collector 
36 Waste Water Tank 
38 Circulating Water Tank 
40 Circulating Water Pump 
42 Circulating Water Pipe 
44 Agitator 
46 Strainer 

48 56 Exhaust gas duct 

50 Mercury Remover Addition Means 

52 Additive Tank 

54 Additive Pump 

58 Mercury Remover Layer 

60 Cooling Tower 

61 Cooling Tower Body 

62 Circulating Water Pump 
64 Circulating Water Pipe 
66 Water Extraction Pump 



